This study was undertaken to investigate the correlation between the presence of nutrient canals in the mandibular anterior region and hypertension. Periapical radiographs taken from the mandibular anterior region of 139 normotensive and 76 hypertensive edentulous patients were examined. There was no statistical difference in the incidence of nutrient canals between normotensive and hypertensive patients, suggesting that the presence of nutrient canals is not indicative of the existence of hypertension.
Introduction
The nutrient canals referred to in the current study are those that contain blood vessels and nerves that supply the teeth, interdental spaces and gingivae. 1 -4 Nutrient canals have also been called interdental canals, circulatory canals, vascular channels or interdental nutrient canals. 1 -3 They appear most frequently in the mandibular anterior region, but they may also be seen in other areas, such as the mandibular pre-molar area, the maxillary pre-molar area and in the walls of the maxillary sinus. 1 -4 Some researchers have proposed that nutrient canals are anatomic formations, 3, 4 whereas others are convinced that these canals are pathological formations. 1,2,5 -7 These other authors have correlated the radiographic appearance of nutrient canals with various pathological conditions, such as periodontal disease, hypertension, diabetes, tuberculosis, rickets, calcium deficiency, disuse atrophy and coarctation of the aorta.
This study was undertaken to determine the correlation between the presence of nutrient canals in the mandibular anterior region and hypertension.
Patients and methods

PATIENTS
This study included a total of 139 normotensive and 76 hypertensive edentulous patients (105 males and 110 females). The ages of the patients ranged between 45 and 75 years. Control sample of 139 normotensive patients (65 males, 74 females) was selected from patients who had no history of high blood pressure, and who had baseline blood pressure recordings within the normal range. Normal range was determined as a systolic recording of less than 140 mmHg and a diastolic recording of less than 90 mmHg. Patients with any current medical problems or histories of medical problems, or that use any medications involving the cardiovascular system, were excluded from the control sample. The hypertensive sample (76 patients) was identified as those patients who had histories of medically diagnosed high blood pressure and baseline recordings of blood pressures higher than 140/90 mmHg.
As with the normotensives, other medical conditions eliminated them from this study. The study was approved by the local ethics committee and all patients gave their informed consent to participate.
RADIOGRAPHY
The present study was limited to radiographs of the mandibular anterior cuspid-central incisor region, since nutrient canals are most commonly observed in this area. Radiographs were taken with the standard shortcone bisecting angle technique, using a Siemens Heliodent dental X-ray machine operating at 70 kVp and 7 mA with an electronic timer for exposure. Standard 3 cm × 4 cm periapical films (Agfa Dentus Speedgroup 'D') were used and were developed in the standard way in a Dent-X 810 Basic automatic developer. The prepared radiographs were examined by two expert dental radiologists on an appropriate negatascope. The radiologists were blind to the clinical status of both normotensive and hypertensive participants. Radiographic findings were recorded on the appropriate clinical chart forms.
STATISTICAL ANALYSIS
Data were analysed using the χ 2 -test. Significance was where P < 0.05.
Results
The results of this study are reported in Table 1 . The incidence of nutrient canals was 75.0% in hypertensive edentulous patients, and 69.1% in the normotensive edentulous sample, but there was no statistical difference between the two groups (χ 2 = 0.843). The total incidence of nutrient canals was 71.2% for the combined sample of normotensive and hypertensive edentulous patients.
Discussion
Nutrient canals are tube-like conduits seen in the alveolar bone that contain neurovascular elements that supply teeth and supporting structures. These structures are frequently seen as fine linear, curvilinear, or circular radiolucencies situated within the interproximal alveolar bone or inferior to root apices. 1 -4,7 Several independent investigators have noted an association between the frequency and number of radiographically observable nutrient canals with increasing age. 5, 6, 8, 9 Bilge et al. 5 found that nutrient canals were found with increased frequency in people over 35 years of age. These same studies also reported that the incidence and number of nutrient canals increases in edentulous patients. 5, 6, 8, 9 In our study, it was observed that the incidence of nutrient canals was 71.2% for the total combined sample of normotensive and hypertensive edentulous patients, and this finding is in agreement with the incidences reported in similar normotensive and hypertensive populations.
A possible correlation between the radiographic appearance of nutrient canals and systemic disease has been identified. 1 -3,5,6,10 Several investigators have reported an increased incidence of radiographically observable nutrient canals in hypertensive patients versus non-hypertensive patients. 5, 6 Patni et al. 6 found no correlation between the incidence of nutrient canals and the severity of hypertension; however, the incidence of nutrient canals increased progressively with the duration of the disease. In the present study, there was no significant statistical difference in the incidence of nutrient canals between the normotensive and hypertensive groups. These findings suggest that the presence of nutrient canals is not indicative of the existence of hypertension.
